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Regulatory

Proposed Engineering Critical Assessment (ECA) for advanced dent assessment. 

Dents with associated metal loss
For year many dents with associated metal loss have been responded to as immediate integrity 
concerns without leveraging ILI technology advancements.

Gap
Response to reported features often do not leverage the ILI systems full capabilities or data 
integration capabilities. An In-Line Inspection (ILI) system is defined by API 1163 as an 
inspection tool with all associated hardware, software, procedures, and personnel. Integrating ILI 
data sets can allow for a better understanding of the severity of dents with interacting threats and 
establish appropriate response criteria. 

INDUSTRY GAP
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INDUSTRY GAP
WHAT WE ARE LOOKING FOR
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INDUSTRY GAP
WHAT WE ARE OFTEN EXCAVATING
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INDUSTRY GAP
ENGINEERING CRITICAL ASSESSMENT
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TECHNOLOGY INSIGHT
HIGH RESOLUTION GEOMETRY
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Standard Specifications

Tool Sizes 6” – 56”

Pipeline Product Gas / Liquids

Product Temperature Range 0°C - 65°C (14°F – 49°F)

Max. Operating Pressure 150 bar (2175 psi)

Operating Speed Range up to 12.0 m/s (26.9 mph)

Min. Bend Radius 1.5D
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TECHNOLOGY INSIGHT
HIGH RESOLUTION GEOMETRY
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TECHNOLOGY INSIGHT
EXTENDED RESOLUTION GEOMETRY
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Measurement of conventional High Resolution Caliper arm 
(Angle Measurement - Beta) – Measured shape is too long.

Measurement of High Resolution Proximity Sensor 
(Distance Measurement - Delta).

Result after addition of both measurements provides 
exact defect shape. 
(Angle + Distance Measurement) –
Length and Depth is accurately measured.
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ENGINEERING ASSESSMENT
DENT STRAIN
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Total dent strain is the combination of 
the membrane/extensional strain and 
the bending strain. 

A plain dent is considered critical if the total 
strain value exceeds 6% strain - ASME 
B31.8 (2003)

Membrane Strain

Bending Strain
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ADVANCED DENT ASSESSMENT
STRESS CONCENTRATION USING FEA
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FEA based on RoGeo-XT data

SCF: 3.28

Finite Element Analysis

Streamlined process integrating the 
analysis of ILI data analysis and sound 
engineering practice for severity 
ranking. 

Recent case demonstrated >1500 
dents could be assessed in one month 
with 2 engineers and 1 Sr Engineer. 
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DEVELOPMENT & RESEARCH
PLAIN DENT ASSESSMENTS 
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Strain Assessment
In accordance to common standards (e.g. ASME B31.8)

Stress Assessment
Semi-automated for plain dent conditions using 
Finite Element Analysis (FEA)

Remaining Life Assessment (RLA)
Plain dent conditions

Bending Strain & Pipeline Movement Assessment
Level approach: from analysis up to assessment 
providing prioritizations and assessing criticality
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ADVANTAGES OF MULTI-DATASETS
ROCORR MFL-A + ROGEO XT
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TECHNOLOGY INSIGHT
COMBINED INSPECTION
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Measurement principle: mechatronic sensor based on 
electronic angle sensor and lift-off sensor combined with 
an intelligent MFL measuring system

• Size: 06” – 48“ 

• High-resolution geometry tool combined with MFL 
technology

• 100% coverage with mechatronic sensor

• Unaffected by debris, wax or scale

• Compensation of speed excursions and bouncing 
effects

• Usage of Gyro and SCU possible
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WHAT WE ARE OFTEN EXCAVATING
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IN-LINE INSPECTION
ADVANCED DENT ASSESSMENT
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IN-LINE INSPECTION 
ADVANCED DENT ASSESSMENT
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IN-LINE INSPECTION 
ADVANCED DENT ASSESSMENT
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MECHANICAL DAMAGE - GOUGE
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MECHANICAL DAMAGE
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Gap
Response to reported features often do not leverage the existing ILI system’s full 
capabilities, data integration opportunities, or advanced analysis techniques. 

Integrating ILI data sets with advanced analysis can allow for a better understanding of the severity 
of dents with interacting threats and establish appropriate response criteria. 

Development 
• Improved dent assessments and their acceptance. 

• Consensus guidance on ECA process and practice. 

CONCLUSION
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